Phenomenological relativistic optical models for scattering of nucleons from a spin-0 nucleus mainly use two difFerent approaches. In the first, one essentially uses the Schrodinger equation incorporating appropriate relativistic kinematical terms. In the second approach, which is superior especially in reproducing spin observables, one starts with the Dirac equation and obtains an equivalent Schrodinger equation which forms a convenient basis for the calculation of experimental observables. Adopting a mathematical procedure developed earlier within the framework of potential scattering, we calculate the regionwise contribution to the reaction cross section for spin-~-spin-0 systems using both these types of relativistic optical models. The relative importance of different regions of intermediate energy optical potential in generating the total reaction cross section is examined using the method of regionwise absorption and it is found that reaction process is surface dominant. These findings are further elaborated by depicting the general features of S matrix and scattering amplitudes as a function of angular momentum. PACS number(s): 24.1G.Ht, 24.10.Jv, 25.40.Cm 
I. INTRODUCTION
During the last few decades medium energy nucleonnucleus scattering has been an area of much interest [1 -9] , especially in view of the accumulation of detailed experimental results on differential cross section, analyzing power, and the spin rotation function obtained by using polarized beams. A simple approach for the analysis of the data is to use the conventional Schrodinger equation with relativistic kinematics (RK) built in, in order to generate the correct de Broglie wavelength and relativistic density of states [10] . However, this approach is found to be inadequate in reproducing spin observables accurately. A more successful approach is to start with the Dirac equation with appropriate inputs, i.e. , vector and scalar potential terms based on relativistic mean field (RMF) theory. In the Dirac phenomenology, which is astonishingly successful in reproducing the spin observables and cross sections, the complex vector and scalar potential terms are usually assumed to be of the WoodsSaxon form, involving a number of adjustable parameters. These input vector and scalar potentials can be obtained microscopically, starting &om the basic nucleonnucleon scattering amplitudes within the &amework of relativistic impulse approximation and incorporating the medium and Pauli (exchange) effects. The agreement between the microscopically deduced potentials and the corresponding Dirac phenomenological potentials is remarkable [ll -13] . In this paper we use phenomenological complex vector and scalar potentials. The Dirac equation for nucleon-nucleus scattering can be reduced to an equivalent Schrodinger equation to facilitate the calculations [11] . This Dirac-Schrodinger (DS) phenomenology is found to be superior to the RK approach in describing the intermediate energy nucleon-nucleus scattering including the spin observables. This success is attributed to the fact that in the DS approach the correct energy dependence of the eff'ective potential, especially the wellknown gradual transition of the real part of the efFective potential &om the attractive Woods-Saxon form to the wine bottle bottom shape at the transition energies, is properly incorporated. In fact, one can use this approach to obtain global energy-dependent optical potentials [14, 15] for the intermediate energy nucleon-nucleus scattering.
Even though the relativistic phenomenological optical potential model with several parameters gives the proper description of the scattering data, the details of the regions of the nucleus which partake in the scattering and reaction processes do not become apparent in such calculations. For example, one can seek information regarding the finer details and differences in the scattering and reaction process involved in the DS and RK approaches. In a set of papers [16, 17] 
A. Mathematical formalism
In [16, 17] a procedure was formulated to obtain the contribution to the reaction cross section from a shell of radius r and thickness 4 around the scattering center within the &amework of the nuclear optical model. Here we summarize the essential and relevant mathematical results appropriately modified for spin-2 -spin-0 systems.
For spin-2 -spin-0 systems the reaction cross section for particles of angular momentum l is given by
II. REGIONWISE ABSORPTION IN OPTICAL MODEL
The analysis based on the optical model is the most common method used to study the collision process which has elastic, inelastic, and reaction channels. The nuclear optical model is used to study the nucleon-nucleus and Here the prime denotes the derivative with respect to r. 
In the RK approach, relativistic kinematics [10] 
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and the prime denotes the derivative with respect to r. [17] . The regionwise absorption pattern in the relativistic collision shows very striking similarity with the absorption process in heavy ion scattering [16] , leading to the conclusion that surface The functional dependence of~S&+~is akin to the corresponding result in heavy ion scattering as far as the smooth Fermi-function-type behavior is concerned. How 5(b) shows that variation of b& is also strongly energy dependent. The well-established gradual change from the attractive to repulsive character of the effective potential as a function of energy is responsible for this dissimilar behavior of the phase shift. 
B. Scattering amplitudes
Even though the difFerential cross section is well reproduced by both the RK and DS approaches [1, 5] there is a remarkable difference in the spin observables obtained from these two approaches. The explicit expressions for the difFerential cross section o' (8) in the case of unpolarized incident beam and the corresponding spin observables, namely, the analyzing power A" (8) and spin rotation function Q" (8) 
The scattering amplitudes A(8) and B (8) (19) and (20) (19) and (20) 
4P
Same as in Fig. 6 
